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DETAILED ACTION 
Election/Restrictions 

On further consideration and following the amendments of claims as per amendment dated 
2/15/07, restriction of species as indicated below is deemed necessary. This application contains claims 
directed to the following patentably distinct species: 

Species 1 - As per Figure 1 (Claims 1-14, 26) 

Species 2 - As per Figure 7 (Claims 1 5-8, 20) 

The species are independent or distinct because: 

Species 1 - pertains to an ICP source comprising a peripheral ionization source that includes an 
inductive element and a slotted shield between the inductive element and the plasma. 

Species 2 - pertains to an ICP source comprising a peripheral ionization source with segmented 
configuration and includes a shield with segmented configuration. 

Applicant is required under 35 U.S.C. 121 to elect a single disclosed species for prosecution on 
the merits to which the claims shall be restricted if no generic claim is finally held to be allowable. 
Currently, at least claim 1 appears to be generic to species 1 . 

Applicant is advised that a reply to this requirement must include an identification of the species 
that is elected consonant with this requirement, and a listing of all claims readable thereon, including any 
claims subsequently added. An argument that a claim is allowable or that all claims are generic is 
considered nonresponsive unless accompanied by an election. 

Upon the allowance of a generic claim, applicant will be entitled to consideration of claims to 
additional species which depend from or otherwise require all the limitations of an allowable generic 
claim as provided by 37 CFR 1.141. If claims are added after the election, applicant must indicate which 
are readable upon the elected species. MPEP § 809.02(a). 

During a telephone conversation with Joseph R. Jordan on 5/3/07 a provisional election was made 
without traverse to prosecute the invention of species 1, claims (1-14, 26). Affirmation of this election 
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must be made by applicant in replying to this Office action. Claims 15-18, 20 are withdrawn from further 
consideration by the examiner under 37 CFR 1.142(b), as being drawn to a non-elected invention. 

Specification 

The disclosure was objected to because of the following informalities: 

Paragraph 0055, line 13 - "shield 54" may be replaced with "shield 53" as shown in Figure 7. 
Appropriate correction is required. 

Response to Arguments 

Applicant's arguments with respect to claims 1-20 have been considered and the response is given 
hereunder. 

Applicant has amended independent claim 1 by adding new limitations - "including at least one 
inductive element that generates an RF magnetic field into a plasma, connected to and surrounding the 
substrate support on the periphery of the substrate" and "a slotted Faraday shield between the inductive 
element and the plasma for facilitating the inductive coupling of energy from the inductive element into 
the plasma and for limiting the capacitive coupling of energy from the inductive element to the plasma". 
Further, applicant has also added new claim 26. 

Accordingly claims 1, 3-14 and 26 are presently active. 

New reference by Khater et al (US Patent No. 6,459,066) when combined with Tanaka et al and 
Usai reads on limitations of amended claim 1 and new claim 26. Accordingly claims 1, 26 have been 
rejected over Tanaka et al in view of Usai and Khater et al under 35 USC 103 (a) as explained. Further, 
dependent claims 3-14 have been rejected under 35 USC 103 (a) as explained below. Further, claim 1 has 
also been rejected under 35 USC 103 (a) over Moslehi in view of Usai and Khater as explained below. 

1) In response to applicant's argument that Tanaka and Usai reference can not be combined since 
Tanaka is a deposition apparatus and Usai is an etching apparatus and therefore these work at different 



Application/Control Number: 10/716,729 Page 4 

Art Unit: 1763 

pressures, examiner responds that Tanaka teaches limitations of the claim pertaining to location of 
peripheral ionization source 20, its disposition with respect to substrate support 7. Usai reference is used 
since Tanaka does not teach series RF circuit comprising substrate support and the peripheral ionization 
source, which is taught by Usai. Tanaka and Usai both pertain to plasma processing systems and it would 
have been obvious to one of ordinary skills in the art to combine teaching of Usai with Tanaka to generate 
both inductive and capacitive plasma and thus obtain uniform and high density plasma across the wafer 
surface as per claim limitations. 

2) In response to applicant's argument that Tanaka has an internal inductive coil and Usai has an 
external inductive coupling coil and those skilled in the art would find it incompatible to combine these 
teachings, examiner responds that as indicated above, Usai reference is used since Tanaka does not teach 
series RF circuit comprising substrate support and the peripheral ionization source, which is taught by 
Usai. Further, using inductive coupling coils inside or outside the chamber interchangeably in the plasma 
processing systems are known in the art. Tanaka and Usai both pertain to plasma processing systems and 
it would have been obvious to one of ordinary skills in the art to combine teaching of Usai with Tanaka to 
generate both inductive and capacitive plasma and thus obtain uniform and high density plasma across the 
wafer surface as per claim limitations. 

As regards double patenting rejection, in view of withdrawal of claims 15-18, 20 due to election 
of species 1 by the applicant, the double patenting rejection of claims 1, 15-20 has been withdrawn. 

Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the invention 
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was made to a person having ordinary skill in the art to which said subject matter pertains. Patentability 
shall not be negatived by the manner in which the invention was made. 

Claims 1, 3, 8, 26 is rejected under 35 U.S.C. 103(a) as being unpatentable over Moslehi et 
al (US Patent No. 6,471,830) in view of Usui (US patent No. 5,513,765) and Khater et al (US Patent 
No. 6,459,066). 

Regarding Claims 1, 3, 8: Moslehi et al teach an ICP source for plasma processing apparatus 
(Figure 4) comprising: 

an RF generator 126; 

a coil segment 1 16 (peripheral ionization source), that generates an RF magnetic field into a plasma, and 
surrounding the substrate support on the periphery of the substrate support, the substrate support and the 
peripheral ionization source forming a common planar surface having a substrate support surface at its 
center (since heights of coil segment 1 16 and chuck 140 are adjustable relative to each other; 
a matching network 128 coupling the RF generator into the coil segment 1 16 (peripheral ionization 
source); the RF generator coupling RF energy to energize the peripheral ionization source 1 16 to 
inductively couple to the plasma proximate the planar surface, thereby forming a high density plasma 
across the planar surface by inductively coupling; 

Moslehi et al also teach a slotted shield 176 (Figure 16) between peripheral ionization source 172 
and plasma. 

Moslehi et al teach RF circuit that includes peripheral ionization source 1 16 but do not teach that 
the circuit is aseries circuit and also includes substrate support that is biased by RF source and the 
peripheral ionization source is connected to substrate support. Further, Moslehi et al also do not teach that 
shield is a Faraday shield. 

Usai teaches a plasma apparatus (Figures 1 -4) that comprises an RF generator 6, 
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a series RF circuit that includes a substrate support electrode 3 and an inductive plasma coil 
(peripheral ionization source) 2, {that is, peripheral ionization source and the substrate support are 
connected together) a matching circuit 5 coupled to the series circuit such that both capacitive and 
inductive plasma are generated within the vacuum chamber. Usai also teaches that the apparatus generates 
a stable high density plasma (Column 3, line 30 to Column 4, line 15). 

Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use an RF series circuit that also includes the substrate support which is biased by the RF 
source as taught by Usai in the apparatus of Moslehi et al to generate both inductive and capacitive 
plasma and thus obtain uniform and high density plasma across the wafer surface. 

Moslehi et al in view of Usai teach a slotted shield between peripheral ionization source and 
plasma but do not teach that the shield is a faraday shield. Use of faraday shield is known in the art to 
facilitate coupling of inductive energy and to limit the coupling of capacitive coupling of energy as per 
reference cited below. 

Khater et al teach a plasma apparatus (Figure 1) comprising a plasma chamber with an inductive 
source coil 1 30 and a faraday shield 1 50 that controls coupling of capacitive energy during ignition and 
maintenance of plasma (column 5, line 54 to column 6, line 45). 

Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use a faraday shield with slots as taught by Khater et al in the apparatus of Moslehi et al in 
view of Usai to control coupling of capacitive energy during ignition and maintenance of plasma 
(Abstract). 

Regarding Claim 26: Moslehi et al in view of Usai and Khater et al teach all limitations of the 
claim (as already explained above under claim 1) including that substrate support 140 and coil segment 
1 16 have a common fixed plane (due to up/down movement of substrate support 140 and the coil segment 
1 16 the substrate support and the peripheral ionization source can be fixed in a common plane) {column 
7, lines 1-60}. 
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Claims 1, 3, 8 and 26 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tanaka et al (US Patent No. 6,210,539) in view of Usui (US patent No. 5,513,765) and Khater et al 
(US Patent No. 6,459,066). 

Regarding Claims 1, 3, 8: Tanaka et al teach an inductive plasma apparatus (Figures 1, 3) that 
includes an RF source 22 and a plasma chamber 1 with pedestal 6 that has a substrate support portion 7 
on which a substrate 8 is supported. Tanaka et al further teach that the apparatus further includes an 
annular coil (peripheral ionization source) 20 for generating plasma in the chamber that surrounds and is 
mounted on the periphery of the substrate support 6. Tanaka et al also teach that coil 20 is movable in 
up/down direction with the help of piston cylinder assembly 30 (to obtain optimum plasma field pattern) 
over a range from below the plane of substrate support to a plane above that of the substrate support 6 
(that is, the peripheral ionization source surrounds the substrate support on the periphery of the substrate 
support, and the substrate support and the peripheral ionization source can form a common planar surface 
having a substrate support surface at its center (column 3, line 15 to column 4, line 50). 

Tanaka et al teach an RF circuit that includes coil 20 (peripheral ionization source) but do not 
teach that the circuit is a series circuit and also includes substrate support that is biased by RF source and 
the peripheral ionization source is connected to substrate support. Further, Tanaka et al also do not teach a 
slotted faraday shield between the inductive element and plasma. 

Usai teaches a plasma apparatus (Figures 1 -4) that comprises an RF generator 6, 

a series RF circuit that includes a substrate support electrode 3 and an inductive plasma coil 
(peripheral ionization source) 2, {that is, peripheral ionization source and the substrate support are 
connected together) a matching circuit 5 coupled to the series circuit such that both capacitive and 
inductive plasma are generated within the vacuum chamber. Usai also teaches that the apparatus generates 
a stable high density plasma (Column 3, line 30 to Column 4, line 15). 
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Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use an RF series circuit that also includes the substrate support which is biased by the RF 
source as taught by Usai in the apparatus of Tanaka et al to generate both inductive and capacitive plasma 
and thus obtain uniform and high density plasma across the wafer surface. 

Tanaka et al in view of Usai do not teach a slotted shield between peripheral ionization source 
and plasma. Use of faraday shield is known in the art to facilitate coupling of inductive energy and to 
limit the coupling of capacitive coupling of energy as per reference cited below. 

Khater et al teach a plasma apparatus (Figure 1) comprising a plasma chamber with an inductive 
source coil 130 and a faraday shield 150 with slots 152 that controls coupling of capacitive energy during 
ignition and maintenance of plasma (column 5, line 54 to column 6, line 45). 

Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use a faraday shield with slots as taught by Khater et al in the apparatus of Tanaka et al in 
view of Usai to control coupling of capacitive energy during ignition and maintenance of plasma 
(Abstract). 

Regarding Claim 26: Tanaka et al in view of Usai and Khater et al teach all limitations of the 
claim (as already explained above under claim 1) including that substrate support 140 and coil segment 
1 16 have a common fixed plane (due to up/down movement of coil 20, the substrate support and the 
peripheral ionization source can be fixed in a common plane) {column 4, lines 10-45}. 

Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tanaka et al (US 
Patent No. 6,210,539) in view of Usui (US patent No. 5,513,765) and Khater et al (US Patent No. 
6,459,066) as applied to claim 1 and further in view of Roderick (US Patent No. 6,353,206). 

Regarding Claim 4: Tanaka et al in view of Usai and Khater et al teach all limitations of the claim 
including that peripheral ionization source includes an antenna that surrounds the substrate support and is 
coupled in series with substrate support. 
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Tanaka et al in view of Usai and Khater et al do not teach that antenna is capacitively coupled in 
the RF series circuit. 

Roderick teach an apparatus (Figures 4C, 4D) wherein an antenna 40 surrounds the substrate 
holder 30 and is capacitively coupled (through capacitor CI) in a series circuit to a RF source 31 and 
through another capacitor C2 to the ground to control resonance frequency and also to minimize arcing 
between high voltage end of antenna and ground (column 4. line 10 to column 5, line 45). 

Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to capacitively couple the antenna with substrate support in the series circuit as taught by 
Roderick in the apparatus of Tanaka et al in view of Usai and Khater et al to eliminate arcing between 
high voltage end of antenna and ground. 

Claims 5, 9 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over Usui (US 
Patent No. 5,513,765) in view of Tanaka et al (US Patent No. 6,210,539) as applied to claim 1 and 
further in view of Moslehi et al (US patent No. 6,471,830). 

Regarding Claim 5: Tanaka et al in view of Usai and Khater et al teach all limitations of the claim 
including that matching network 5 is connected to an output of RF generator 6. 

Tanaka et al in view of Usai and Khater et al do not teach the peripheral ionization source is 
capacitively connected at one end thereof to the matching network and is capacitively-coupled at an 
opposite end thereof to the substrate support surface. 

Moslehi et al teach an inductive plasma apparatus (Figures 4, 6) for a semiconductor wafer 
processing comprising an RF generator 126, a matching network 128, a substrate support (chuck) 140 and 
an ionization source (coil segment) 1 16 that couples to the substrate support [Column 6, line 65 to column 
10, line 8]. Moslehi et al also teach that matching network 128 (Moslehi et al - Figures 8 A, 8B) is 
connected to an output of RF generator 126 and the peripheral ionization source (Coil) 1 16 is capacitively 
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connected at one end thereof to the matching network (through capacitor 160) and is capacitively-coupled 
to the substrate support surface 140 (Moslehi - Column 9, line 55 to Column 10, line 65). 

Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use a peripheral ionization source connected capacitively to matching network and the 
substrate support as taught by Moslehi et al in the apparatus of Tanaka et al in view of Usai and Khater et 
al to provide control of coupling of RF power into the coil (column 8, lines 10-65). 

Regarding Claim 9: Moslehi et al teach that the peripheral ionization source (coil) 1 16 is 
capacitively-coupled to the substrate support surface 140. Further, the matching network 128 has 
impedances (variable capacitors) 160 in series with the peripheral ionization source (coil) 1 16 that are 
appropriately tuned to the frequency of the RF generator 126 (Column 10,lines 45-65). 

Regarding Claim 10: Moslehi et al teach that coil 1 16 is configured to inductively couple RF 
energy into plasma and it forms a high density plasma that can be configured as required by adjustable 
height of the coil 116 with respect to substrate 1 38 and by using desired shape of the coil (Column 7, lines 
15-50 and Column 10, lines 1-7). 

Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tanaka et al (US 
Patent No. 6,210,539) in view of Usui (US patent No. 5,513,765) and Khater et al (US Patent No. 
6,459,066) as applied to claim 1 and further in view of Moslehi et al (US Patent No. 6,471, 830) and 
Denda et al (US Patent No. 6,440,260). 

Regarding Claim 6: Tanaka et al in view of Usai and Khater et al teach all limitations of the claim 
except that antenna 1 16 is capacitively coupled to substrate support surface and is capacitively coupled to 
chamber ground, and that matching network is capacitively coupled to substrate support surface. 

Moslehi et al teach (Figure 8A) that coil 1 16 is capacitively coupled to substrate support 140 and 
is capacitively coupled to chamber ground through capacitor 162 (Figure 8A - Moslehi et al). 
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Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to couple the antenna capacitively to substrate support surface as taught by Moslehi et al in the 
apparatus of Tanaka et al in view of Usai and Khater et al to enable proper matching of grounding and 
coupling capacitance and minimize RF potential on the antenna. 

Tanaka et al in view of Usai, Khater et al and Moslehi et al do not teach matching network is 
capacitively coupled to substrate support surface. 

Denda et al teach an apparatus (Figure 1) that includes a reaction chamber 18 with substrate 
support 22 connected to RF power source 28 via a matching network 30 through blocking capacitor 32 
(Column 4, lines 20-45). 

Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to connect matching network to substrate support by capacitive coupling (using a blocking 
capacitor) as taught by Denda et al in the apparatus of Tanaka et al in view of Usai, Khater et al and 
Moslehi et al to smooth the power applied to the substrate support. 

Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tanaka et al (US 
Patent No. 6,210,539) in view of Usui (US patent No. 5,513,765) and Khater et al (US Patent No. 
6,459,066) as applied to claim 1 and further in view of Dible et al (US Patent No. 6,042,686). 

Regarding Claim 7: Tanaka et al in view of Usai and Khater et al teach all limitations of the claim 
except that the substrate support is an electrostatic chuck. 

Dible et al teach an apparatus (Figure 1(a) that includes a substrate support 2 with electrostatic 
clamping system and connected to RF power source 16 through a capacitor Cd (Column 4, line 45 to 
Column 5, line 30). 

Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use an electrostatic chuck to support the substrate support as taught by Dible et al in the 
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apparatus of Tanaka et al in view of Usai and Khater et al to enable proper wafer clamping and uniform 
processing from center to edge of wafer (Column 5, lines 5-12). 

Claim 11 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tanaka et al (US 
Patent No. 6,210,539) in view of Usui (US patent No. 5,513,765) and Khater et al (US Patent No. 
6,459,066) as applied to claim 1 and further in view of Denda et al (US Patent No. 6,440,260) and 
Liu et al (US PG Pub. No. 2002/0027205). 

Regarding Claim 1 1 : Tanaka et al in view of Usai and Khater et al teach all limitations of the 
claim as explained above except that matching network is capacitively coupled to substrate support and 
the matching network has an input end and an output end and that it comprises of inductor and that the 
matching network includes an inductor connected in series with the (coil) ionization source. 

Denda et al teach an apparatus (Figure 1) that includes a reaction chamber 18 with substrate 
support 22 connected to RF power source 28 via a matching network 30 capacitively coupled to substrate 
support through capacitor 32 (Column 4, lines 20-45). 

Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to connect matching network to substrate support by capacitive coupling as taught by Denda et 
al in the apparatus of Tanaka et al in view of Usai and Khater et al to smooth the power applied to the 
substrate support. 

Tanaka et al in view of Usai, Khater et al and Denda et al do not teach that the matching network 
includes an inductor connected in series and further connected to the (coil) ionization source in series. 

Liu et al teach an apparatus (Figure 7) that includes a matching network 50 that has an inductor 
125 connected in series between input and output ends of the matching network and the inductor 125 is 
connected in series with antenna (coils) 46 [Paragraph 0014]. 

Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use matching network with inductor connected in series and also connected to ionization 
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source in series as taught by Liu et al in the apparatus of Tanaka et al in view of Usai, Khater et al and 
Denda et al to minimize reflective power and provide proper coupling current to the coil. 

Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tanaka et al (US 
Patent No. 6,210,539) in view of Usui (US patent No. 5,513,765) and Khater et al (US Patent No. 
6,459,066) as applied to claim 1 and further in view of Denda et al (US Patent No. 6,440,260 and Pu 
et al (US Patent No. 6,825,618). 

Regarding Claim 12: Tanaka et al in view of Usai and Khater et al teach all limitations of the 
claim except the matching network is capacitively-coupled to the substrate support surface, the matching 
network has an input and an output and includes an inductor connected in series between the input and 
output, and the peripheral ionization source is connected in parallel with the inductor of the matching 
network. 

Denda et al teach an apparatus (Figure 1) that includes a reaction chamber 18 with substrate 
support 22 connected to RF power source 28 via a matching network 30 capacitively coupled to substrate 
support through capacitor 32 (Column 4, lines 20-45). 

Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to connect matching network to substrate support by capacitive coupling as taught by Denda et 
al in the apparatus of Tanaka et al in view of Usai and Khater et al to smooth the power applied to the 
substrate support. 

Tanaka et al in view of Usai, Khater et al and Denda et al do not teach that the matching network 
includes an inductor connected in series and the (coil) ionization source is connected in parallel with the 
inductor of the matching circuit. 

Pu et al teach an apparatus (Figure 8) that includes a matching network 3 1 that has an inductor 93 
connected in series between input and output ends and also includes coils 40, 42 (peripheral ionization 
source) connected in parallel with the inductor 93 [Column 12, lines 25-45]. 
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Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use matching network with inductor that is connected to ionization source in parallel as 
taught by Pu et al in the apparatus of Tanaka et al in view of Usai, Khater et al and Denda et al to 
minimize capacitive coupling between coil (ionization source) and plasma (column 12, lines 47-55). 

Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tanaka et al (US 
Patent No. 6,210,539) in view of Usui (US patent No. 5,513,765) and Khater et al (US Patent No. 
6,459,066) as applied to claim 1 and further in view of Denda et al (US Patent No. 6,440,260) and 
Hanawa (US Patent No. 6.027,601). 

Regarding Claim 13: Tanaka et al in view of Usai and Khater et al teach all limitations of the 
claim except that matching network is capacitively coupled to substrate support surface and that 
peripheral ionization source (coil) is connected in the matching circuit in lieu of a separate inductor. 

Denda et al teach an apparatus (Figure 1) that includes a reaction chamber 18 with substrate 
support 22 connected to RF power source 28 via a matching network 30 capacitively coupled to substrate 
support through capacitor 32 (Column 4, lines 20-45). 

Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to connect matching network to substrate support by capacitive coupling as taught by Denda et 
al in the apparatus of Tanaka et al in view of Usai and Khater et al to smooth the power applied to the 
substrate support. 

Tanaka et al in view of Usai, Khater et al and Denda et al do not teach that peripheral ionization 
source (coil) is connected in the matching circuit in lieu of a separate inductor. 

Hanawa teach an inductive plasma apparatus (Figures 1, 4) that includes a coil antenna 24 that 
provides matching between RF source 26 and the chamber (column 2, line 65 to column 3, line 15). 

Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use a peripheral ionization source instead of separate inductor for matching as taught by 



Application/Control Number: 10/716,729 Page 15 

Art Unit: 1763 

Hanawa in the apparatus of Tanaka et al in view of Usai, Khater et al and Denda et al to exploit the 
antenna itself for matching and avoid the matching circuit elements. 

Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tanaka et al (US 
Patent No. 6,210,539) in view of Usui (US patent No. 5,513,765) and Khater et al (US Patent No. 
6,459,066) as applied to claim 1 and further in view of Denda et al (US Patent No. 6,440,260), 
Hanawa (US Patent No. 6.027,601) and Moslehi et al (US Patent No. 6,471,830). 

Regarding Claim 14: Tanaka et al in view of Usai and Khater et al teach all limitations of the 
claim except that matching network is capacitively coupled to substrate support surface and that 
peripheral ionization source (coil) is connected in series in the matching circuit in lieu of a separate 
inductor and peripheral ionization source includes individual inductive elements connected in series 
through stray mutual capacitance. 

Denda et al teach an apparatus (Figure 1) that includes a reaction chamber 1 8 with substrate 
support 22 connected to RF power source 28 via a matching network 30 capacitively coupled to substrate 
support through capacitor 32 (Column 4, lines 20-45). 

Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to connect matching network to substrate support by capacitive coupling as taught by Denda et 
al in the apparatus of Tanaka et al in view of Usai and Khater et al to smooth the power applied to the 
substrate support. 

Tanaka et al in view of Usai, Khater et al and Denda et do not teach that peripheral ionization 
source (coil) is connected in the matching circuit in lieu of a separate inductor and that peripheral 
ionization source includes individual inductive elements connected in series through stray mutual 
capacitance. 

Hanawa teach an inductive plasma apparatus (Figures 1, 4) that includes a coil antenna 24 that 
provides matching between RF source 26 and the chamber (column 2, line 65 to column 3, line 15). 
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Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use a peripheral ionization source instead of separate inductor for matching as taught by 
Hanawa in the apparatus of Tanaka et al in view of Usai, Khater et al and Denda et to exploit the antenna 
itself for matching and avoid the matching circuit elements. 

Tanaka et al in view of Usai, Khater et al, Denda et al and Hanawa do not teach that peripheral 
ionization source includes individual inductive elements connected in series through stray mutual 
capacitance. 

Moslehi et al teach an inductive plasma apparatus (Figures 4, 6) for a semiconductor wafer 
processing comprising an RF generator 126, a matching network 128, a substrate support (chuck) 140 and 
an ionization source (coil segment) 1 16 that couples to the substrate support. Moslehi et al also teach that 
peripheral ionization source (coil) 1 16 includes individual inductive elements (coils) that are connected in 
series through capacitors (to balance mutual stray capacitance) since all the inductive elements of the coil 
are grounded (Moslehi et al - Figures 8A, 8B and Column 1 1, lines 1-10 and Usui- Figure 1). 

Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use a shield with slots as taught by Moslehi et al in the apparatus of Tanaka et al in view of 
Usai, Khater et al, Denda et al and Hanawa to minimize proper matching of grounding capacitance and 
coupling capacitors and RF potential on the antenna (column 1 1, lines 1-10). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Rakesh K. Dhingra whose telephone number is (571)-272-5959. The examiner can 
normally be reached on 8:30 -6:00 (Monday - Friday). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Parviz Hassanzadeh can be reached on (571)-272-1435. The fax phone number for the organization 
where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained 
from either Private PAIR or Public PAIR. Status information for unpublished applications is available 
through Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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